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Abstract For effective computer supported collaborative learning (CSCL), socially
shared regulation of learning (SSRL) is necessary. To this end, this article extends the idea
first posited by Ja¨rvela¨ and Hadwin (Educ Psychol 48(1):25–39, 2013) that successful
collaboration in CSCL contexts requires targeted support for promoting individual self-
regulatory skills and strategies, peer support, facilitation of self-regulatory competence
within the group, and SSRL. These (meta)cognitive, social, motivational, and emotional
aspects related to being/becoming aware of how one learns alone and with others are for
the most part neglected in traditional CSCL support. Based upon a review of theoretical
and empirical studies on the potential of and challenges to collaboration, three design
principles for supporting SSRL are introduced: (1) increasing learner awareness of their
own and others’ learning processes, (2) supporting externalization of one’s own and others’
learning process and helping to share and interact, and (3) prompting acquisition and
activation of regulatory processes. Finally, an illustrative example is presented for how
these principles are applied in a technological tool for supporting SSRL.
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Introduction
Learning has been moving from a purely individual and externally programmed endeavor
(i.e., planned and executed with the aid of a teacher) to learning in and with groups in a
problem-based or inquiry-based situation. This is the case not only in the classroom but
also in distributed environments (Computer Supported Collaborative Learning, CSCL;
Strijbos et al. 2004). Educators increasingly see new information and communication
technologies integrated into CSCL (e.g., multimedia, simulations, external representations,
group awareness widgets, and coordination tools) as useful for enhancing cognitive per-
formance (Kirschner et al. 2014; Johnson and Johnson 1999) and stimulating knowledge
construction (Stahl 2004). Students in CSCL environments have reported higher levels of
learning (Hertz-Lazarowitz and Bar-Natan 2002) and have been shown to make higher
quality decisions, to deliver completer reports, to participate more equally in the learning
process (Fjermestad 2004; Janssen et al. 2007), and to engage in more complex and
challenging discussions Ja¨rvela¨ et al. (2008) than when working alone. They also have
reported higher levels of satisfaction compared to students in contiguous groups (Fjer-
mestad 2004).
Recent theories of collaborative learning explain the process of sharing in collaboration
and stress the importance of meta-communicative awareness and successful strategy
coordination, aspects of socially shared regulation of learning (SSRL), that are emerging in
collaborative learning research (e.g. Barron 2003; Dillenbourg 1999). The most widely
used definition of collaboration describes it as a construction of shared understanding
through interaction with others, where the participants are committed to or engaged in
shared goals and problem solving (Roschelle and Teasley 1995).
There are, however, also less positive findings about CSCL and collaboration. Students
in CSCL environments sometimes perceive discussions as being more confusing
(Thompson and Coovert 2003), less productive (Straus 1997; Straus and McGrath 1994)
and more time-consuming (Fjermestad 2004) than in face-to-face settings. They also have
been found to experience lower participation (Lipponen et al. 2003), more conflict
(Hobman et al. 2002), less group cohesiveness (Straus andMcGrath 1994), and less sat-
isfaction (Baltes et al. 2002) in CSCL environments. This discrepancy can be ascribed to
the design of the CSCL environment and/or the social and cognitive behavior of the group
members (Kreijns et al. 2003).
Looking at the major problems encountered when using CSCL as pedagogy, one can
conclude that many of them might be solved if we had tools at our disposal that could help
the participants in CSCL groups in the regulation of their working and learning within the
group. Being able to strategically regulate one’s own learning and that of others is a vital
and increasingly important 21st century skill. This includes, for example, learners’ ability
to purposefully influence and adjust their own cognitive, motivational, and emotional
behavior as well as that of others for optimal learning and working (Zimmerman and
Schunk 2011). Unfortunately, research consistently shows that learners fail to plan ade-
quately, use adaptive learning strategies, and/or leverage technologies for learning, col-
laborating, and problem solving (Ja¨rvela¨ and Hadwin 2013; Zimmerman and Schunk 2011;
Kirschner and van Merrinboer 2013). This happens because the regulation of one’s own
learning is not easy and needs to be both learned and also often supported with self-
regulation tools and/or environments (e.g. Hadwin et al. 2010). Most learners are not
equipped to regulate and direct their own learning or might lack the motivation to do so.
Additionally, if self-regulation of learning is difficult at the individual level, it becomes
even more difficult when interacting with peers and in teams, known as co-regulation and
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shared regulation. In sum, properly planning and strategically adapting one’s learning to
challenges during the learning process requires being able to strategically regulate oneself
(i.e., self-regulated learning; SRL), others (i.e., co-regulated learning; CoRL), and the
individuals in a group together (i.e., SSRL) (Hadwin et al. 2011; Winne et al. 2013).
This theoretical paper attempts to explain why socially shared regulation support is
needed in CSCL and introduces design principles for supporting SSRL. It extends the idea
posited by Ja¨rvela¨ and Hadwin (2013) that successful collaboration in CSCL contexts
requires targeted support for promoting individual self-regulatory skills and strategies, peer
support, and the facilitation of self-regulatory competence within the group along with
shared regulation of learning.
Potentials of and challenges to collaboration
Decades of research have shown that social interactions are key to successful collaborative
learning. According to Dillenbourg (1999), learners benefit from collaboration because
they produce interactions such as argumentation (Baker 1994), knowledge building (Be-
reiter and Scardamalia 2003), mutual regulation (Blaye and Light 1990), or positive
conflict resolution (Doise and Mugny 1984). The extent to which these collaborations
between group members lead to elaboration of new knowledge depends on the quality of
these interactions, especially the process of building and maintaining shared understanding
(Kirschner et al. 2008; Roschelle and Teasley 1995). Also, social, non-task related
affective interactions, such as feelings of group cohesiveness, team orientation, mutual
trust, and sense of community (Fransen et al. 2013; Fransen et al. 2011; Kreijns and
Kirschner 2004), are keys to successful collaboration.
Evidence for motivational benefits and challenges of collaborative groups has been
recently discussed (Kempler Rogat et al. 2013). Researchers have identified motivating
features of group work, such as the integration of challenging tasks for supporting interest
(Ja¨rvela¨ and Renniger 2014) or individual accountability and interdependence (Cohen
1994). Others have studied motivational challenges within collaborative learning related to
different goals, priorities, and expectations within the group toward group activities (Ja¨r-
vela¨ et al. 2010). Even though there is an increasing interest in motivation in collaborative
learning groups, (Belland et al. 2013) remind us that when designing learning environ-
ments, in general, motivation has been ignored in the designs of learning environments.
While the above-mentioned aspects can all be considered success factors, there are also
a number of challenges or failure factors that can negatively influence collaboration. Many
things can go wrong in collaboration, and cognitive, motivational, and socioemotional
challenges may emerge (Van den Bossche et al. 2006), even when the group activity is
carefully pedagogically designed (Kirschner et al. 2006). Cognitive challenges may derive
from difficulties in understanding others’ thinking or negotiating of multiple perspectives
Table 1 Target of regulation in collaborative learning task
Regulation target
Factors Cognitive Task, content, understanding, strategies, behavior
Motivational Goals, interest, beliefs, expectations
Emotional Social interaction, trust, sense of community
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(Kirschner et al. 2008; Ma¨kitalo et al. 2002). Motivational problems, in turn, can emerge
due to differences in group members’ goals, priorities, and expectations (Blumenfeld et al.
1996; Ja¨rvela¨ et al. 2008). In sum, earlier research recognized a need for supporting the
challenging factors of collaboration in their cognitive, motivational, and emotional regu-
lation targets of group processes (see Table 1.).
Socially shared regulation of learning in collaborative groups
There is a strong consensus that successful learners self-regulate their learning; that is, they
use a repertoire of cognitive, behavioral, and motivational strategies to guide and enhance
their learning processes while completing academic tasks (Schunk and Zimmerman 2008).
Since group learning activities bring together multiple self-regulating agents (Volet et al.
2009), the study of interpersonal regulation has been focused on the articulation of individual
and social processes (Ja¨rvela¨ et al. 2010). The mainstream of the research on self-regulation
has dealt with individual learning situations, but the notion that social context is important in
students’ self-regulated learning is evidenced in a wide range of SRL research, and research
into social aspects of SRL has increased considerably in recent years (Hadwin et al. 2011).
Co-regulation (CoRL) builds on Vygotskian and neo-Vygotskian theories that suggest that
social interactions with individuals who are more capable facilitate students’ development of
SRL through internalizing the modeled cognitive processes. CoRL emphasizes the impor-
tance of giving and receiving support in peer interactions (McCaslin 2009).
In collaborative learning research, regulatory processes have been usually considered from a
cognitive perspective and, thus, the definition has been linked to cognitive processes involved in
or instrumental for knowledge co-construction (Hmelo-Silver and Barrows 2008), socio-cog-
nitive dynamics of knowledge building (Zhang et al. 2007), knowledge convergence (Wein-
berger et al. 2007), or task- and team-related aspects (Fransen et al. 2013). What is important
and different in the shared regulation of learning is that self-regulated learning theory extends
conceptions of learning beyond cognitive processes and outcomes, acknowledging the inter-
active roles of motivation, emotion, metacognition, and strategic behavior in successful
learning (Zimmerman and Schunk 2011). SSRL refers to processes by which group members
regulate their collective activity. This type of regulation involves interdependent or collectively
shared regulatory processes, beliefs, and knowledge (e.g., strategies, monitoring, evaluation,
goal setting, motivation, and metacognitive decision making) orchestrated in the service of a co-
constructed or shared outcome (Hadwin et al. 2011).
Thus far, research has emphasized the development and testing of the functionality and
usability of technology-based tools for the cognitive aspects of learning and collaborating
(e.g., scripting: Fischer et al. 2013), paying little attention to researching how emerging
technologies can be leveraged to support learners and collaborators to effectively plan,
monitor, and adapt their own, their peers’, and collective engagement (Ja¨rvela¨ and Hadwin
2013; Kirschner and Erkens 2013). This is to say, the metacognitive, social, motivational,
and emotional aspects related to being/becoming aware of how one learns alone and with
others have been neglected.
Traditions for supporting social and cognitive performance in CSCL
Many efforts have been made to support students’ social and cognitive performance in
CSCL. Much of the research that has been carried out with respect to CSCL, as well as the
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tools that have been developed to facilitate CSCL, has concentrated on the educational and/
or the technological affordances that can be stimulated, sometimes to the detriment of
social affordances. Here, a few definitions need to be given.
Gibson (1977) proposed the term affordance to refer to the relationship between an
object’s physical properties (its artifacts) and the characteristics of an agent (the user) that
enables particular interactions between an agent and an object. Gibson explained that ‘‘the
affordance of anything is a specific combination of the properties of its substance and its
surfaces with reference to an animal’’ (p. 67). Norman (1990) and Gaver (1996) appro-
priated the term as a conceptual tool for discussing the design of interactive systems and,
respectively, to speak of perceived and perceptible affordances. These perceived affor-
dances are limited by physical (you cannot see through opaque glass), logical (you do not
put a window at the bottom of a door), and cultural (you do not put a window in a toilet
door) constraints, and cultural conventions (you do not walk into someone’s room and
interrupt a conversation if you see that the conversation is taking place through the window
in the door).
Technological affordances are those properties of an object or medium that affect how
they can be/are used, as well as how and if they are perceived and the relationships that
exist between the properties and the use/user. Kirschner (2002) argued, for example, that
what we see on a computer screen (e.g., a button or a blue hyperlink node) is not an
affordance, but rather the visual feedback advertising the affordance (i.e., a place where
you can go to with a mouse or touch-pad and right-click or left-click to initiate some
further action)—the perceived affordance. When affordances are perceived, a link between
a perception (i.e., here is a button or a hyperlink) and an action (i.e., using the right or left
mouse button to initiate the action attributed to the button or hyperlink) can result: the
perception–action coupling.
Educational affordances are those characteristics of an artifact (e.g., how a chosen
educational paradigm is implemented) that determine if and how a particular learning
behavior could possibly be enacted within a given context (e.g., a project team or dis-
tributed learning community). Educational affordances can be defined as the relationships
between the properties of an educational intervention and the characteristics of the learner
(for CSCL: a learner and learning group) that enable particular kinds of learning by the
individual (for CSCL: members of the group too).
Bradner et al. (1999) define social affordance as ‘‘the relationship between the prop-
erties of an object and the social characteristics of a group that enable particular kinds of
interaction among members of that group’’ (p. 153). Dieberger (2000) considers awareness
of other people’s activities to be an essential ingredient for collaborative work. An over-
heard conversation and the awareness of what other people are working on can trigger
chance conversations in hallways or informal talk that often prove more important for a
project then the meeting itself. Mulder et al. (2002) confirm the value of such social, non
task-related activity, noting a marked increase in task/domain related work following
sessions in which there was a high degree of social activity between group members.
In the ‘‘physical’’ world of education, all three types of affordances abound for teaching
and learning, including casual and inadvertent interactions. In the ‘‘virtual’’ world,
instructional designers and developers have stressed technological and educational affor-
dances and have developed many tools for their perception and use, but tools dedicated to
social affordances as well as thinking about their necessity are still rudimentary.
Kreijns et al. (2013) introduce a theoretical framework for CSCL consisting of three
core elements: sociability, social space, and social presence, along with their relationships
with group members’ mental models, social affordances, and learning outcomes. It
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postulates that the three core elements influence the social interaction needed for learning
and the emergence of a social space to facilitate learning in teams. This has found its
operationalization in two tools (Kirschner et al. accepted), namely a peer feedback tool and
a reflection tool. These tools make group members aware of their individual behavior and
that of the group and then allow/coerce them into reflecting and then acting upon this
awareness. It is assumed that this awareness is necessary for group members to set goals
and formulate plans for improving social and cognitive group performance—in other
words, the augmentation of the CSCL environment with tools or widgets that influence
social interaction (Kirschner et al. 2004) with the goal of positively affecting social and
cognitive performance in a CSCL environment.
Currently, there is an emerging interest in developing technological tools for support-
ing, prompting and scaffolding SRL (Ja¨rvela¨ and Hadwin, 2013). Contemporary research in
computer-supported collaborative learning contexts follows mostly three research tradi-
tions, namely a) regulation in the context of computer based pedagogical tools (Winters
and Azevedo, 2005), (b) supports for group awareness (Janssen et al. 2011), and most
recently, (c) supporting shared regulation in CSCL (Winne et al. 2010). These traditions
share the common goal of attempting to support or guide student engagement in individual
and/or collaborative learning and are aimed at regulating learning within the domain being
learned.
One line of research has been developing computer based pedagogical tools to support
self-regulated learning (Azevedo and Hadwin 2005; Azevedo et al. 2010; Perry and Winne
2006; Puntambekar and Hu¨bscher 2005). The idea behind computer-based pedagogical
tools is that learners possess self-regulated learning skills but do not necessary activate
those skills when needed. Pedagogical tools can vary from being relatively short-time
reminders (e.g. pop-up windows that prompt the user) to goal-setting and planning tools
that depend on the learning phase (Bannert and Reimann 2012). In addition, these tools can
be relatively stable, and they are available throughout learning; learners can choose when
and how to use the tools provided (Perry and Winne 2006). However, the problem is that
not all learners need the same type of support, and it is not clear how to tailor optimal
support for each of them.
To solve this problem, pedagogical agents and adaptive system elements are recent
innovations advancing the original notion of computer-based pedagogical tools. The idea is
that these adaptive system elements have the potential to react ‘‘on the fly’’ to learner
activity and provide tailored targeted support for SRL (Azevedo et al. 2010). The purpose
of these agents is to enhance metacognitive awareness and support the environment’s
ability to model and facilitate SRL. The problem is that it is difficult to determine what
exactly signals the need for self-regulated learning, especially when taking into account
varying task types, situations, and characteristics of a learner. Typically the support
provided by computer based pedagogical tools is focused on cognitive and metacognitive
aspects of self-regulated learning (Devolder et al. 2012). There has been a vast amount of
empirical and theoretical research indicating how learners engage to SRL and methods to
promote such behavior (Azevedo and Hadwin 2005). Still, there is not much research on
how to implement pedagogical tools for motivation regulation or SSRL and how to provide
adaptive support for each learner (Devolder et al. 2012; Ja¨rvela¨ and Hadwin 2013; Ja¨rvela¨
et al. 2012).
Another line of research has worked for supporting group awareness and sociability
(Kreijns et al. 2013). Kreijns et al. combine two perspectives, namely a (1) technological
system perspective (advanced by Kreijns et al. 2002) developed in the area of CSCL
environments together with social presence and social space and (2) social system
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perspective (advanced by Preece 2000) developed in the area of online communities along
with usability issues like ease-of-use, learnability, chance of making errors, and so on (for
an in-depth discussion see Kreijns 20041). Both perspectives must be combined to provide
insights into how to increase social interaction in the cognitive dimension as well as in the
socioemotional dimension. In their opinion, a sound social space is the key to allowing
group members using CSCL to gain a feeling of relatedness, group cohesiveness, trust, and
respect for each other. This then can ‘afford’ the SSRL.
An extension of this has been carried out by Kirschner et al. accepted which is the
culmination of research done together and separately by all four authors, Their combined
research has studied the effects of a peer feedback tool and a reflection tool on (1) per-
ceived social and cognitive behavior, and (2) social and cognitive group performance.
Results (Kirschner et al. accepted; Phielix et al. 2010; Phielix et al. 2011) showed that
groups using these tools exhibit better social and cognitive behavior, show more conver-
gence between their assessments of themselves as well as their peers, and higher social
group performance, than groups not using tools (for an in-depth discussion see Phielix
20122). In other words, it is possible to use these tools to lay the foundation of good team
work and the regulation of team learning activities.
Ja¨rvela¨ and her colleagues’ approach have been to develop supports for acquisition of
the regulation skills themselves and activation of regulatory processes during collaborative
learning. Earlier efforts in the field were aimed primarily at individual support, and not at
sharing regulation among group members. Our research has focused on promoting and
sustaining socially shared regulatory processes beyond the introduction of collaborative
software tools (Ja¨rvela¨ et al. 2013; Miller et al. 2014).
Designing support for socially shared regulation of learning (SSRL)
Recent decades of research has shown that while trying to understand social and collab-
orative learning, we have to consider an extremely complex set of variables: cognitive,
social, emotional, motivational, and contextual variables interacting with each other in a
systemic and dynamic manner (Thompson and Fine 1999). Hadwin et al. (2011) claim that
regulated learning is the quintessential skill in collaborative learning. Working together
means co-constructing shared task representations, shared goals, and shared strategies. It
also means regulating learning through shared metacognitive monitoring and control of
motivation, cognition, and behavior.
The idea proposed here is to design supports that enable learners to increase
awareness of their own learning processes and that of others to effectively and effi-
ciently learn alone and in groups. We emphasize three design principles for supporting
SSRL: (1) increasing learners’ awareness of their own and others’ learning process,
(2) supporting the externalization of students’ and others’ learning process in a social
plane and helping in sharing and interaction, and (3) prompting the acquisition and
activation of regulatory processes (See Table 2). These three principles, which are next
introduced, are grounded on our own and other colleagues of theoretical and empirical
work on social interaction on learning.
1 http://dspace.learningnetworks.org/bitstream/1820/1030/1/Dissertation%20Kreijns%202004.pdf.
2 http://dspace.library.uu.nl/bitstream/handle/1874/255570/phielix.pdf?sequence=2.
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Awareness
Awareness is the knowledge or perception of a situation or fact. In CSCL, there are a
number of types of awareness that are important. According to Bodemer and Dehler
(2011), behavioral awareness refers to information about a group member’s activities in
the CSCL environment, cognitive awareness refers to information about the knowledge of
the group members, and social awareness refers to information about the functioning of the
group as perceived by its members. Furthermore, the awareness information for the three
types of group awareness ‘‘can be provided on individual learners, on the group as a whole,
or on both’’ (p. 1043). Fransen et al. (2013) make a further distinction, namely a task-
related awareness when referring to behavioral and cognitive awareness and to team-
related awareness when referring to social awareness within a team.
Social space and sharing in interaction
The key aspect is that a shared space is needed in which members can collaborate to
promote SSRL in the groups, where they can be creative and decide how to regulate their
efforts and actions. Shared space does not only mean a joint ‘‘physical’’ (face-to-face
communication) or ‘‘virtual’’ (e.g., chat) environment, but it is also to encourage sociability
and socioemotional interaction. Social space is defined as the network of interpersonal and
social relationships among group members embedded in the group norms and values, rules
and roles, beliefs, and ideas (Kreijns et al. 2013). In a practical sense, this implies creating
tools that target the phases of regulated learning such that students are able and stimulated
to plan together, monitor how the group is performing, evaluate the final product against
the standards set up at the beginning, and finally regulate/change accordingly to achieve
their learning goals.
Prompting regulation
Research in the individual self-regulation field has found that interventions should aim to
promote planning, monitoring, and evaluating and that the most successful interventions
are composed of an array of aspects: cognitive, motivational, and emotional (e.g. Dignath
and Bu¨ttner 2008). Based on our own work on successful learning (Kirschner et al. 2011),
we aim to use technological tools to successfully support specific phases of regulated
learning, such as task understanding (Fransen et al. 2011), planning, strategic action, and
motivation regulation (Ja¨rvela¨ and Hadwin 2013; Winne and Hadwin 1998). Our recent
research has, for example, used computer-generated log-file traces to identify and under-
stand learning in student groups (Malmberg et al. 2010), identifying challenging learning
situations and typical learning patterns in those groups along with temporal characteristics
on evolving learner actions during learning (Malmberg et al. 2014).
Important aspects of socially shared regulation include: (a) metacognitive, meta-
motivational, and meta-emotional knowledge is constructed about the collaborative
learning processes, such as negotiating and aligning representations of task require-
ments and goals; (b) educators need to share in the process of monitoring and eval-
uating progress and to construct strategies that might help a group to work more
effectively and efficiently together; and (c) it is essential that regulated learning focuses
on learning and collaboration processes, rather than processes and outcomes associated
with domain task completion.
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Illustrative example of supporting ssrl in collaborative group work
Based on the three design principles for supporting SSRL presented; awareness, exter-
nalization and prompting regulation, we tailored an existing online tool that promoted
collaborative work to enhance SSRL. The Virtual Collaborative Research Institute
(VCRI3) has been used previously to enhance collaborative work, helping the students self-
assess and peer-assess with higher accuracy and with making their judgments explicit. This
resulted in better collaborative work (Phielix et al. 2011). Within the VCRI, we used
already existing features (Radar and Chat) and reformulated another (Co-writer) to create
two new ones (OurPlanner and OurEvaluator).
Radar is a diagram with six different axes, with a 100-point Likert scale organized
around five positions. Radar enhances awareness of group members’ social and cognitive
behavior, and in turn, supports social and cognitive group performance, providing users
with anonymous information on how their cognitive and social behaviors are perceived by
themselves, their peers, and the group (Phielix 2012).
Awareness of SRL and SSRL
The Radar tool (see Fig. 1) was tailored to promote awareness of individual SRL and SSRL.
First, group members reported aspects of their own self-regulation at the individual level
(e.g., I know how to perform the task) and one aspect related to the group work (e.g., I
think the group is capable of performing the task). In Radar, each of the axes represents
different questions: I know how to perform the task/I understand the task/This task is
interesting/My feelings influence on my working/I feel capable of doing this task, and I
think the group is capable of performing the task. The students filled out the Radar
individually, directly after receiving the task instructions. Second, Radar was used to
promote SSRL. When all the group members have filled out their Radar, they can see each
others’ Radars on the screen. This is to say that the group’s members are able to be aware
not only of their cognitive, motivational, and emotional aspects before they start the task,
but also where the group stands as a whole. This enables a group to become aware of
possible challenges that might hinder their collaboration and to activate appropriate
strategies. Radar was used to increase individuals’ and groups’ awareness of their SRL and
SSRL in a learning situation.
Socially shared planning
After completing the Radar, the group members filled in as a group OurPlanner, which
prompted groups to identify and develop SSRL strategies. This tool consists of six different
questions that scaffold the group planning before starting to perform the activity. These
questions are: (1) Describe your current task, (2) What is the purpose of this task?,
(3) What is your goal for this task?, (4) Describe what you need to do to achieve that goal,
(5) What is your main challenge as a group?, (6) What are you going to do as a group to
overcome this challenge? In sum, OurPlanner promotes aspects of SSRL such as task
understanding, planning, goal setting, and strategy use.
3 http://edugate.fss.uu.nl/*crocicl/vcri_eng.html.
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Socially shared evaluation
After completing the learning task, the group filled in OurEvaluator, which is a similar tool
to OurPlanner, but the focus is on evaluating what the group has been doing. It is composed
of seven questions: (1) How did your work match the task purposes? (2) Did you achieve
your goal as a group? If so, how? If not, why? (3) How did your group work to achieve that
goal? (4) How did your plan work in action? (5) What was your main challenge? (6) What
did you do as a group to overcome this challenge? and (7) Why are you satisfied with your
group work? OurEvaluator provides an opportunity for the group to evaluate their joint
efforts and to reflect on which aspects of their regulation might need to be changed for
future performance.
Implementing radar, OurPlanner, and OurEvaluator
Radar, OurPlanner, and OurEvaluator were used in the research project called ‘‘Prospects,’’
where the participants were first-year teacher education students. The aim of Prospects is to
promote future teachers self-regulation and socially shared regulation skills. In the current
study, the teacher education students (N = 103) participated in a ‘‘multi-media as a
learning project’’ and worked on a collaborative task to create a digital story. The course
was divided into nine sessions in which students worked collaboratively (three to four
member per group). Each session was divided in two different parts: (1) a face-to-face part
at the university computer class with teacher support and then (2) an online part in which
students worked from their own computers.
The working procedure was as follows (see Fig. 2). First, in the face-to-face phase, the
task was introduced by the instructor. Then the students individually completed the Radar
and filled out OurPlanner questions in one computer as a group, and their face-to-face
Fig. 1 Radar ? SSRL support
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conversations were audio-recorded. During the online group work, the procedure was the
same. However, the students were working online synchronously, using a chat tool while
discussing OurPlanner questions. After the online task assignment, the students filled in
OurEvaluator as a group.
Considering design principles presented in this paper for promoting socially shared
regulated learning, it is now discussed how they were considered in the Prospects design.
The first principle was to increase learners’ awareness of their own and others’ learning
process. This was done by using Radar and its visualization. At the individual level, the
group members had to first think about their own SRL in a learning situation. Group level
awareness was increased with a visualization of how the other members were thinking
(cognitive) and feeling (motivation and emotions) about the current learning situation. The
second and third principles were supporting externalization of students’ own and others’
learning process in a social plane and helping in sharing and interaction and prompting the
acquisition and activation of regulatory processes. These two principles are promoted via
OurPlanner and OurEvaluator, as both tools make explicit the group strategies and shared
task goals. By externalization strategies and goals, the different group members can
elaborate and activate the joint strategies by interacting with their peers.
Conclusions and implications for the SSRL support design
Our aim is to progress a pedagogical and technological design to support and promote
SSRL. In this paper, we identified three design principles: (1) increasing learners’
awareness of their own and others’ learning process, (2) supporting the externalization of
students’ and others’ learning process and helping in sharing and interaction, and
(3) prompting the acquisition and activation of regulatory processes. We implemented
these principles in our current study with the tool set: Radar ? SSRL support, OurPlanner,
and OurEvaluator. Until now, our data have shown that the SSRL tool supports not only
socially shared regulation but also collaborative learning. In our study (Malmberg et al.
2014) identified two different types of groups. The first type confronts mostly environ-
mental and motivational challenges during their collaboration, and they do not develop
strategies to overcome those challenges. The second type develops more advanced
Fig. 2 Prospects design (including Radar ? SSRL, OurPlanner, and OurEvaluator)
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regulatory strategies over time. The findings show that group members develop more
advanced regulatory strategies because they recognize a need (with the help of SSRL tool)
for coordinating and maintaining a positive socioemotional balance in their group work.
According to the recent discussions on social aspects of SRL, collaboration not only
requires self-regulation but also allows each team member to support fellow team members
in successfully regulating their learning and helping the team to come together to col-
lectively regulate learning (Ja¨rvela¨ and Hadwin 2013; Winne et al. 2013). We conclude
that SSRL support should increase metacognitive awareness and provide regulation sup-
port for collaboration at all levels: individual and group. Activating the students’ cognitive,
motivational, and emotional, predispositions for the task will provide them with the
information needed for a more successful collaboration and performance.
This approach may also have a second beneficial effect, namely the scaffolding of
second-order SSRL skills (van Merrie¨nboer and Kirschner 2013). In their book ‘‘Ten Steps
to Complex Learning,’’ they argue that there are two types of scaffolds for learning in
educational settings, namely first-order and second-order scaffolds. First-order (i.e., reg-
ular) scaffolding provides support and guidance for acquiring and performing in a specific
domain—here, for using SSRL to learn in the specific learning situation/course in question.
Second-order scaffolding provides support and guidance for acquiring and performing in a
self-directed way. Here, that would mean applying SSRL in all situations (i.e., near and far
transfer of SSRL skills to other collaborative learning, working, and even social situations).
One of the future challenges in (socially shared) regulation support tool development is
tailoring it to the individual and collective learning challenges. Until now, our research on the
cognitive, motivational, emotional, and social aspects of learning (e.g., Malmberg et al. 2014;
Malmberg et al. 2010) shows that tracing learners’ strategic activity as a continuous process
and not only as a series of momentary snapshots can inform the quality of students’ strategy
use and ultimately their learning. This information can be analyzed and tailored to scaffold
individual SRL support and group level regulation. The problem is that the relevant learning
traces where the whole process is visible and where it can be seen how specific activities relate
to the learning process as a whole are often not salient (Winne et al. 2011) and, thus, cannot be
used by learners in their learning. Future efforts are needed to discern learning-relevant
information and implement novel ways to increase the saliency of this information so as to
facilitate learning. For example, to deal with all of this information and make sense of it for
both learner and teacher, learning analytics can be used (Greller and Drachsler 2012).
Learning analytics is the data-driven analysis of learning activities and environments
involving measurement, collection, analysis, and reporting of data about learners and their
contexts to understand and optimize learning and the environments in which it occurs. As
such, it can be used to analyze and visualize learning patterns and provide learners and
teachers with information to optimize the cognitive, motivational, and emotional components
of individual and collaborative learning.
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